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Workshop Topics

HIV Sequence Database and Inmunology Database
Brian Foley, Karina Yusim

Immunology database introduction
Epitope maps and epitope summary tables

Session 2 T-cell epitope search
T-cell epitope variants
Thursday, Antibody search
March 13 List of most broadly neutralizing antibodies

11:15 — 12:30 HIV/SIV sequence locator tool
QuickAlign — Align an epitope to the database alignments
CATNAP
ELF — epitope location finder
Peptgen — Design peptides for reagent development

Mosaic Vaccine Maker, Epicover, and Posicover
- generate candidate vaccines
- estimate epitope coverage
- determine regional epitope coverage

» Los Alamos
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Immunology Database Overview

m Incorporates published HIV T cell (CTL, T-helper)
epitope and Antibody information (emphasis on
monoclonals)

m Key information regarding what is learned about
epitopes and mAbs in each paper is included
m Types of data recorded:
Epitope sequence and location: HXB2 numbering, subtype
Natural infection or vaccine
Host HLA or MHC
Ab isotype, binding region, species
Notes summarize main findings
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HIV molecular immunology database

Databases Search Tools Products Publications |
HIV Molecular Immunology Database

The HIV Molecular Database is an searchable collection of HIV-1 cytotoxic and helper T-cell epitopes and antibody binding sites.
Search Interfaces

CTL/CD8+ search
T Helper/CD4+ search

Antibody search
CTL variant search

Search help
Variant search help

Database Products

All Database products and publications
Epitope maps

Epitope tables

Epitope alignments

CTL epitope variants and escape mutations
Neutralizing antibody resources

The HIV Molecular C

About the HIV Molecular Immunology Database
How to cite this database

Frequently-asked Questions (FAQ

Tools and Data Sets

* Tools & Links for immunologists

« SIV Epitopes (PDF) review article summarizing known SIV epitopes

* |dentifying HLA-Associated Polymorphisms in HIV-1 (PDF) review article summarizing HIV i i with escape i Also a table of polymorphisms.
.

.

HLATEM HLA Typing and Epitope Mapping Data Sets
Standardized of Neutralizing Antibodies for HIV/AIDS Vaccine D Assay protocols from Duke Central Reference Laboratory

News News Archive

CATNAP: Compile, Analyze, and Tally Neutralizing Antibody Panels

Our new tool, CATNAP compiles ICs5q and ICgg neutralization panel data for HIV-1
broadly neutralizing antibodies. It provides tools for meta-analysis of neutralization
panel data and viral Envelope sequences. 26 February 2014

HIV Genome Browser

Our new visualization tool, Genome Browser, is a customization of JBrowse designed to
provide graphic views of the HIV genome and proteome. It incorporates many sources
of data from the HIV Sequence and Immunology Databases, including epitopes, entropy,
functional domains, and many features of interest. 26 February 2014
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Immunology Database Products

m Epitope maps (species/HLA for T cell epitopes; species/MAb nhame
for Ab)

m Epitope summary tables:
All CTL and Helper epitopes and Ab binding sites
Variants of CTL epitopes

Christian Brander keeps an “A list” of HIV CD8+ T-cell epitopes —
experimentally validated optimal epitopes with known HLA presenting
molecules, will be updated soon

“B list” — a comprehensive list of all unique epitopes in the database
(unknown HLA, boundaries not fully defined...)

All antibodies organized by protein and binding region

Antibody “A-list” — a table of the most broadly neutralizing MAbs, with links to
sequence and structure

m Tools for immunologists

m Yearly HIV Molecular Immunology Compendium
A,
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NATIONAL LABORATORY

p17 CTL/CD8+ =t
Epitope Map )

m Epitopes up to 14 aa long -
are mapped on HXB2 bl

m HXB2 sequence may differ Narceain

m Epitopes with identical Y
boundaries and HLA fields e SunY
are included in the maps ke
only once e

m The epitope maps are FHaet N

interactive! D < e

LETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEA
60 70 80 90

100

(o)
» Los Alamos

ONAL LABORATOR




Best-defined CTL/CD8+
Epitope Summary
(A-list)

m List of all epitopes up to 21 aalong ™ Selective list of best

m Unlike epitope maps that show defined epitopes as

epitope locations, here each epitope g?:ﬁgg?gr?g c(i)rl]lgztiir:as
sequence is shown g

CTL/CD8+ Epitope Summary
(B-list)

HXB2 ez o

Epitope Protein Inmﬁmsm:otype Species HLA Epitope Protein Location ype(SpeciesHLA
MGARASVLSG  |p17 110 [CRFO1_AE |human GELDRWEKT  [p17 11-19 lhuman [B*4002
ASVLSGGEL p17 513 B human KIRLRPGGK  [p17 18-26 lhuman [A*0301
ASILRGGKLDK  [p17 515 |c human IRLRPGGKK  [p17 1927 [B lhuman [B*2705
SVLSGGQLDR p17 6-15 B human IA11 RLRPGGKKK  |p17 20-28 human |A*0301
LSGGELDRWEK _ |p17 318 macaque RLRPGGKKKY [p17 o2 B lhuman [A*0301
GELDRWEKT p17 119 [B human B*4002, B40 GGKKKYKLK _ |p17 432 B human |B*0801
GOLDRWEKT 17 119 B human KYKLKHIVW _[p17 836 B lhuman [A2402
A HLVWASREL  [p17 33-41 lhuman (Cw*0804
GKLDSWEKIRLR ~ [p17 11-22  |CRFO1_AE, human VRASREEEREY ol pER filinan 33
CRF02_AG WASRELERF  [p17 3644 [B lhuman [8*3501
GKLDAWEKIRLR [p17 11-22  |CRFO1_AE |human ELRSLYNTV _ |p17 [74-82 human |B*0801
ELDRWEKIRL _ |pi7 221 B human 863 RSLYNTVATLY [p17 7686 B lhuman [A*3002, B8, B63
EKIRLRPGGKKYKL[p17 17-31 human B27, B7 SLYNTVATL  |p17 7785 [B lhuman ﬁgig; A0202,
human, IA*0301,
KIRLRPGGK p17 1826 [2ADB lonsgenic  [A11, A3, SINVAICH o1/ EES fiman B
CRFO1_AE — 827, B7 LYNTVATLY  [p17 78-86 lhuman [A*2902, B*4403
40301 ITLYCVHQK p17 84-91 lhuman [A*1101
KIRLRPGGKK  [p17 1827 2O human a1, 43, IEIKDTKEAL |pt7 P18 fiiman] Bz4001
multiple 827 NSSKVSONY  [p17. 124132 B lhuman [B*3501
KIRLRPGGKKKYKL|p17 18-31 human A3, B62
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Immunology Database: Search

m T Cells
Cytotoxic T Lymphocytes (CTL)
Helper T Lymphocytes (T-helper)
Organization is identical for CTL and T-helper

One reference per entry, epitope/HLA combinations are
often repeated

m B Cells (Antibodies)
One entry for each monoclonal antibodies

Many references per entry (> 400 for some well studied
MADbs)

ak
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CTL/CD8+ T-cell Search

m Can search by HIV protein, Epitope Sequence, Subtype,
Immunogen, Vaccine Details, Species, presenting MHC/HLA,
Author, Country, Keywords

m Can now search on epitope location and find fuzzy matches,
overlaps and embedded epitopes

m Search example:
SLYNTVATL — 254 entries
To narrow the search use keyword “escape” — 32 entries

m Additional information provided in the entry:
Location, Donor MHC/HLA, experimental methods, Notes
CTL epitope variants if studied in the paper
Link to all entries for a reference
PubMed links to papers
Link to Epitope Maps
Link to Epitope Alignment (Extracted from HIV-sequence

database, includes subtype, country and year of sampling)
+ Los Alamos
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Search CTL/CD8+ T-Cell Epitope Database

c I L/ c D 8 + Proteins with Proteins with

defined epitopes  undefined epitopes

i - ALL - - ALL -
iV protein
I -cel I HIV protein pi7 0 e 0
p17-p24 Gag/Pol
p24 + |Pol
v Vif

p24-p2p7plp6

Search SR — T I

Epitope ISPRTLNAW Resuits contain query sequence -
Epitope name "
Record nul
Su e -ALL- |
Search for Spore —
computer prediction U
HIV-1 and GBV-C co-infection
f Immunogen HIV-1 and HCV co-infection
Ep|tope: ISPRTLNAW HIV-1 exposed seronegative
HIV-1 infected monocyte-derived .
HIV-1 infection
i - Pi Vaccine type [~ A - =
First Author: Pillay e
Vaccine details Vaccine strain -ALL- ~|
if Inmunogen is Vaccine Vaccine component [~aic-  ~|
\ Adjuvant [“a- ~|
Species ~_  [-Au-_ E
- — =
A*01 o
A*0101
IMHC/HL, A%02
A*0201
A*02.01 .
A*020101 v
Y = i —
IAuthor Pillay MFirst (JLast
Country - ALL- E|
~ALL-
acute/early infection O
adjuvant comparison
Keywords antagonism
FEYWOres antibody binding site definition and exposure
assay i i
autologous responses

Note

Click for Search Help




Search CTL/CD8+ T-Cell Epitope Database

Found 1 matching record:

Displaying record number 53832

HXB2 Location p24(15-23) p24 Epitope Map

Author Location Gag(147-155)

Epitope ISPRTLNAW Epitope Alignment
Show epitope
variants

Subtype C

Species (MHC/HLA) human(B57)

Immunogen HIV-1 infection

Donor MHC/HLA A*3001, A*66, B*4201, B*5802, Cw*0602, Cw*1701; A*66, A*68, B*57, B*5802, Cw*0602,

— Cw*0701

Country South Africa

Experimental CD8 T-cell Elispot - IFNy

methods

epitope processing, responses in children, mother-to-infant transmission, escape,
Keywords acute/early infection
Notes

o HIV-specific CTLs in infants were shown to be able to select for viral escape variants early in life, despite a lack of escape with the
same CTL specificity in the mother. Infant CTL responses may be compromised by transmission of escape variants that arose in the
mother and also those that arose in the father, if the father was the source of the mother's infection.

o ISPRTLNAW is the C consensus form of the epitope and was the autologous form in the mother, and was transmitted to her infant.
By 33 weeks a new dominant form of the epitope had emerged in the infant, mSPRTLNAW, and two additional variants had arisen,
one with a substitution proximal to the epitope, pISPRTLNAW, and (SPRTLNAW.

References
Pillay2005 Thillagavathie Pillay, Hua-Tang Zhang, Jan W. Drijfhout, Nicola Robinson, Helen Brown, Munira Khan, Jagadesa Moodley,

Miriam Adhikari, Katja Pfafferott, Margaret E. Feeney, Anne St. John, Edward C. Holmes, Hoosen M. Coovadia, Paul Klenerman, Philip
J. R. Goulder. and Rodnev E. Phillips. Uniaue Acauisition of Cvtotoxic T-Lvmphocvte Escape Mutants in Infant Human Immunodeficiencv

Variant details with
annotator’s notes
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Displaying record number 53832

HXB2 Location p24(15-23) p24 Epitope Map
Epitope ISPRTLNAW Epitope Alignment
mSPRTLNAW escape documented in this paper
Variants 1SPRTLNAW diminished response
p | LSPRTLNAW not determined
Species (MHC/HLA)  human(B57)

Variant Details

Showing all 3 variants.

Variant ID. 1413

Epitope Seq. ISPRTLNAW

Variant Seq. mSPRTLNAW

Mutations I/M

Epitope

Location ik

HXB2 Location 115M

Mutation Type E: escape documented in this paper-

Method CD8 T-cell Elispot - IFNy, Sequence

Note This is de novo variant seen in infant by week 33 of age. The index peptide was
recognized, but not the variant.

Variant ID. 1414

Epitope Seq.  ISPRTLNAW

Variant Seq.  1SPRTLNAW

Mutations 1/L

Epitope

Location i

HXB2

Location T

ation DR: diminished response

Type

Method CD8 T-cell Elispot - IFNy, Sequence

Variants details

Can go back to epitope entry

Mutation type

Note describing
why the variant
was designated
particular
mutation type
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ummary table of
~ 2800 epitope variants

CTL/CD8+ Epitope Variant Details

Download CTL/CDS+ epitope variant details as CSV or XL files.

t of Mutation types
Data last updated at 2013-01-25 11:58:16-07
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Antibody Search

m Can search by

HIV protein, Epitope Sequence, Subtype, Immunogen,
Vaccine Details, Species, presenting MHC/HLA, Author,
Country, Keywords

MADb ID (Ab lists by name and by binding type are provided
Ab type (by binding site, for example binding to similar

region like V3 or near a common functional domain like CD4
binding site CD4Bs

Isotype
m Search examples:

2F5 — 1 record with 463 references
Ab type: gp120 CD4BS — 200 records

» Los Alamos
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Proteins with SP:::::thAntibOdy - A n t i b o d y
Search

defined epitopes undefined epitopes

HIV protein
p24-p2p7plpé :
IHXB2 location = Results overlap with query location  v| e .
. Can search by HXB2 location,
Epitope Results contain query sequence o~
[Record number T~ Find overlaps, fuzzy matches
[mab 1D 1 (List by name) (List by type) :
= — Embedded epitopes
- ALL -
ani-dionype U
autoimmune disease
Immunogen HIV-1 exposed seronegative
HIV-1 infection
HIV-2 infection .
in vitro stimulation or selection v
Vaccine type [-au- K|
Vaccine details . B
e . Vaccine strain - ALL -
if Immunogen is —— —
IVaccine Vaccine component [ - ALL - |
Adjuvant [-aw- K|
Cldomain 0
C-HR
A Type C-term
Env oligomer
flap region .
9p120 adjacent to CD4BS v
ISpecies AL~ K|
- ALL - D
IgA
IgAl
Isotype IgA2
1gA22:
raal Can show only notes and
G v e ..
Search only for_[1Eicst—= Sthor references contai ning
Author @ Show only this author’s references ’
© oy orly s 2w - selected keywords or user’s

Country T —__— text (as apposed to showing
s o 0 o 450y otes contaiing selcted matching Ab entries with all

|—
Keywords adjuvant comparison keyword(s)
antibody binding site definition and exposure no eS
antibody generation . O Show all notes
antibody interactions -

® Show only notes matching this text
O Show all notes

» Los Alamos
Click for Search Help NATIONAL LABORATORY

A t i I I Found 1 matching record:

Displaying record number 815

s e a rc h MADb ID 2F5 (IAM 2F5, 1AM-41-2F5, IAM2F5, c2F5)
gp160

HXB2 -
Location 8p160(662-667) Epitope
=ocation Map
Author
— 1(662-667 BH10)
Location epétl )
Research . . . . . . s " y
Contact Hermann Katinger, Institute of Applied Microbiology, Vienna, or Polymun Scientific Inc., Vienna, Austria

. Epitope
Epitope ELDKWA Alignment

Ab Type gp41 adjacent to cluster Il, C-term, gp41 MPER (membrane proximal external region)
Neutralizing L P

Species
(sotype)
Immunogen HIV-1 infection

human(IgG3k)

acute/early infection, adjuvant comparison, anti-idiotype, antibody binding site definition and exposure, antibody
generation, antibody mteractlons antibody sequence variable domain, assay development, standardization and improvement,
autoantibody or L re binding affinity, brain/CSF, co-receptor, complement, dendritic cells,
drug resistance, enhancing activity, escape, genital and mucosal immunity, HAART, ART, HIV exposed persistently seronegative

Keywords . - . s . - L : .

feywords (HEPS), immunoprophylaxis, immunotherapy, immunotoxin, isotype switch, kinetics, mimics, mimotopes, mother-to-infant
transmission, neutralization, rate of progression, responses in children, review, SIV, structure, subtype comparisons,
supervised treatment interruptions (STI), therapeutic vaccine, vaccine antigen design, vaccine-induced immune responses,
variant cross-recognition or cross-neutralization, viral fitness and reversion

Notes

* 2F5: 2F5 neutralized infection of PBLs with various HIV-1 strains with high potency. However, 2F5 did not inhibit transcytosis of cell-free or
cell-associated virus across a monolayer of epithelial cells. A mixture of 13 MAbs directed to well-defined epitopes of the HIV-1 envelope, including
2F5, did not inhibit HIV-1 transcytosis, indicating that envelope epitopes involved in neutralization are not involved in mediating HIV-1
transcytosis. When the mixture of 13 MAbs and HIV-1 was incubated with polyclonal anti-human y chain, the transcytosis was partially inhibited,
indicating that agglutination of viral particles at the apical surface of cells may be critical for HIV transcytosis inhibition by HIV-specific Abs.
Chomont2008 (neutralization)

 2F5: The lipid binding properties of 2F5, and the similarity to binding properties of anti-lipid mAbs, are discussed. Potential role of liposomes
containing lipid A for induction of NAbs to lipids of HIV-1 is reviewed. Alving2008 (autoantibody or autoimmunity, review)

* 2F5: Areference panel of recently transmitted Tier 2 HIV-1 subtype B envelope viruses was developed representing a broad spectrum of genetic
diversity and neutralization sensitivity. The panel includes viruses derived from male-to-male, female-to-male, and male-to-female sexual
transmissions, and CCR5 as well as CXCR4 using viruses. The envelopes displayed varying degrees of neutralization sensitivity to 2F5, w1th 14 0f 19
enevlopes sensitive to neutralization by this Ab. Schweighardt2007 (assay ization and imp

* 2F5: This review summarizes data on possible vaccine targets for elicitation of neutralizing Abs and discusses whether it is more practical to design

° Los Alamos
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Antibody “A-list”

m List of most broadly neutralizing antibodies — currently
45 MADbs (work in progress)

Links to papers, Ab sequences and structures

Notes on breadth of neutralization

Notes on Ab contact residues

Notes on heavy and light chain composition

m Under “Database products”

m  http://www.hiv.lanl.gov/content/immunology/tables/
ab_best_neutralizing_summary.html

» Los Alamos
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Databases Search Tools Products Publications [ ]
Summary of Best Neutralizing Antibodies

Download summary of best neutralizing antibodies as CSV or XLS files.

This is a list of most broadly neutralizing HIV antibodies, with links to papers, Ab sequences and structure, notes on breadth of neutralization, Ab contact or key residues and heavy and light chain composition.
Note: this is a work in progress, so not all relevant papers and antibodies are listed.

Breadth of Breadth of

Mab Binding si juthorl First | neutralization neutralization Structure, Ab H hai Light chai i:rmline Ab binding Listli:g: of
a nding site P::;"a paper | with IC50<50 with 1C80 or PDB ID sequence | Heavy chain ght chain sequence affinity ::tke)o' r’;;z::"
pg/ml 1C90<50 pg/ml
91% of 190 86% of 190 G1:294875838  V: IGHV1-02°02 v: Fig. S5 Bound
isolates, isolates, -- heavy chain  D: IGHD3-16*01 (or  IGKV3-11*01 strongly to
representing representing variable *02) J: IGKJ2*01 RSC3 and
Wu2010 major HIV-1 major HIV-1 region J: IGHJ1*01 or gp120 and
VRCO1 CD4bs Science YES clades clades, with IC80 IGHJ2*01 weakly to
20616233 G1:294875848 BRSC3, Fig.
-- light chain 2 and S4.
variable
region
Fig. 512 Figs. 5, 6, Env, defined by
Zhou2010 S3 crystal structure:
Science 3NGB Fig S1. Antibody,
20616231 defined by crystal
structure: Fig. S9
Sequence, Antibody, defined
Figs. 1, 514, by crystal
Wu2011 S18. structure,
Science Phylogenic compared to key
21835983 analysis, residues of other
Fig. 5, Fig. CD4bs antibodies,
s13 Fig. 54.
100% of 118 Fig. 3, Antibody, defined
isolates Table S9. by crystal
. representing structure in
scheidZ011 major HIV-1 Zhou2010, Fig. 4,
Science clades Fig. 53, and Fig.
21764753 " .
S4 provide
comparisons with
other CD4bs Nabs.
Walker2011 ?3% of 162 89% of 16? isolates
N isolates representing
e representing major HIV clades,
21849977 ’

maijor HIV clades  with IC90

http://www.hiv.lanl.gov/content/immunology/tables/ab_best_neutralizing_summary.html
Epitope Summary Tables
Best Neutralizing Antibodies » Los Alamos
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Tools for Immunologists

Sequence Locator Finds epitope location on the
reference genome

QuickAlign Aligns amino acids or nucleotides against our
alignments

PeptGen Generates overlapping peptides for any protein
CATNAP: Compile, Analyze and Tally NAb Panels

ELF Epitope Location Finder

N-Glycosite Finds N-linked glycosylation sites

Mosaic Generates candidate vaccine protein cocktails

Heatmaps Displays and organizes neutralization or other
quantitative data.

m And more ...
» Los Alamos
NATIONAL LABORATORY
http://www.hiv.lanl.gov/content/immunology/tools-links.html HIV malecular immunalogy database
Databases Search Tools Products Publications | ]

HIV Molecular Immunology Database: Tools & Links

Tools Produced by the Los Alamos HIV Databases

QuickAlign Align amino acids or nucleotides against our alignments

PeptGen Generate overlapping peptides for any protein

PepMap Generate peptide maps in Fasta, HTML and PDF formats

Hepitope Search for hopeful epitopes based on HLA enrichment

HLA Frequency Analysis Tools Calculate HLA frequencies or HLA linkage disequilibrium in a population
ELF Epitope location finder

Motif Scan Scan alignments for HLA binding motifs

o HLA genotype/serotype dictional
o HLA genotype/motif dictionar
o HLA supertype dictionaries

HIV/SIV Sequence Locator Tool Formerly the HXB2 Numbering Engine
SeqPublish Produce pretty alif for icati

BLAST Search sequences against our annotated HIV sequences
Heatmap Display a table of numbers using colors to represent the numerical values

Mo

saic Vaccine Tool Suite Design and assess polyvalent protein sequences for T-cell vaccines
N-Glycosite Find N-linked glycosylation sites
Highlighter Highlight matches and mismatches in a set of aligned sequences
HIV Genome Browser Display HIV genome and proteome
CATNAP: Compile, Analyze and Tally NAb Panels

All Tools List of all software and tools in both the HIV sequence and immunology databases

External Tools for Epitope Prediction

BIMAS HLA Peptide Binding Predictions Ranks potential n-mer peptides based on a predicted half-time of dissociation to HLA class | molecules
SYFPEITHI Epitope Prediction Predicts the binding of a given amino acid sequence to a defined HLA type

PAProC Predicts cleavages by human and yeast 20S proteasomes

PREDEP MHC class | epitope prediction

MHCPred Predicts MHC/peptide or TAP/peptide ICsg binding values

Microsoft Research Epitope Predictor Computes the probability that a given n-mer is a T-cell epitope restricted to a given HLA allele
Max Planck Institute

o FRAGPredict Prediction of proteasome cleavage
o MAPPP Prediction of MHC-| antigenic peptide processing

Immune Epitope Database (IEDB!

© MHC Class | Binding
© MHC Class Il Binding

A Matflnn ~ad MACFT] Bendicbare af arabansamal neamamsinm and T aall Anitanans

» Los Alamos
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HIV/SIV Sequence Locator Tool

Instantly computes position numbers of DNA or protein fragments
relative to a reference strain (HXB2r for HIV-1, SMM239 for SIV)

Such numbers, often included in the literature, are frequently
incorrect

Shows the location of the sequence on an HIV map
Presents protein translations of DNA sequences

Can be used for input into the search interface, to align a new
sequence you have generated with the database set

Can also retrieve reference sequences
by coordinates (range of base or amino-acid positions)
by single position (retrieves flanking sequences)

» Los Alamos
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http://www.hiv.lanl.gov/content/sequence/LOCATE/locate.html

HIV Sequence Locator Tool

Purpose: This tool has several purposes. It can find the start and end coordinates (relative to the reference strain HXB2) of your
input sequence(s) and show which genes or proteins it covers, along with a graphical view of the location of your sequence(s)
relative to the reference sequence. The tool will display both the nucleotide sequence and protein translation of your input as it
aligns to HXB2. It will also check the reverse complement of your input sequence, and report the orientation with the best match.
Another use is to retrieve a section of the HXB2 reference sequence based on its coordinates.

How to use: To find the coordinates for your sequence, either upload or paste your sequence (any format) in the box below, or (for
database sequences only) enter GenBank accession numbers. To retrieve the HXB2 sequence for a set of coordinates (see HIV
coordinate map), enter the coordinates and choose the region. To retrieve the entire gene or protein, enter coordinate values of
“1" and "end". To retrieve a single nucleotide or range with its surrounding 42-nucleotide sequence, enter the single coordinate in
the “from"” field and check the box. For more details, see Sequence Locator Explanation.

Useful Links:
HXB2 numbering | $IVmm239 numbering (review articles)
HXB2 spreadsheet | SIVmm239 spreadsheet (spreadsheets with base-by-base annotation)

Find the location of a sequence Paste or type a

Sequence type @ Let program decide OHIV OSIV / DNA or protein

e o ] sequence here.
SLYNTVATL

or upload your file (‘Browse...

OR- OR enter

Retrieve a region by its coordinates / numerlc
Enter coordinates: from | to] (Enter ‘1" and 'end' to retrieve the entire region.)

coordiantes here.

Region [ Complete ')
Retrieve @ Nucleotide or () protein output
) include surrounding region

('Submit ) ( Reset f

» Los Alamos
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Sequence Locator: “find my sequence”

Result for SLYNTVATL Query sequence

gene start locations

—Somen
+4-so0

S o
4oz

9
0
8
6
!
T

“-oeN

SUR : gag vif

el Location in
o 3R

- - e genome
mapped in red.

ocon 1
ooen =
omam ==
woan 4=
~ewn -
R
oo

gene end locations

:

|Table of protein regions touched by query sequence. AA = amino acid, NA = nucleic acid. N u meriC

AA position relative AA position relative to .

to protein start in AA position relative to |polyprotein start in NA position relative  |NA position relative | Coord | nates
CDs HXB2 uery sequence start  |HXB2 to CDS start i € start
| | E | useful for entry
Gag 77 - 85 1= 229 — 255 1018 — 1044

on search form

p17 77 - 85 [1-9 [Na |29 - 255 [1018 1044

Alignment of the query sequence to HXB2 (Similarity 100.0%):

Query SLYNTVATL 9 .
¥ DNA and protein sequence

$ss3s83383 displayed
HXB2 SLYNTVATL

« Los Alamos

NATIONAL LABORATORY

Sequence Locator:
“Retrieve from coordinates”

--OR --

Retrieve a region by its coordinates

Enter coordinates: from 77 to 85 (Enter '1" and 'end’ to retrieve the entire region.)
Region | Gag '3]

Retrieve () Nucleotide or @) protein output

[ include surrounding region

( Submit ) (Reset )

pa—
/ \nclude surrounding region

| Reference Strain ’ Type ’Region ‘ Start ‘End

’ Reference Strain ’ Type ‘ Region ‘ Start | End

’ HXB2 ’ pro ‘ complete ‘ 77 | 85 | HXB2 ’ pro ’complete ‘ %6 ‘ 106

Retrieved Sequence: Retrieved Sequence:

GCROILGQLOPSLOTGSEELRSLYNTVATLYCVEQRIEIKDTKEALDKIEE
SLYNTVATL

50 aa long stretch

» Los Alamos

NATIONAL LABORATORY




QuickAlign

m Generates an alignment of your HIV-1 amino acid or
nucleotide sequence against our web alignments

m Can be used to align epitopes, functional domains, or
any protein or nucleotide region of interest

m Calculates frequency of variants to the query sequence
and summarizes both by subtype and all subtypes
together

m Calculates frequency of amino acid or nucleotide by
position and summarizes both by subtype and all
subtypes together

+ Los Alamos

NATIONAL LABORATOR

QuickAlign
formerly Epilign and Primalign

Purpose: Align a desired region from our Web alignments, with or without user-provided sequence(s). Details below.

Retrieve alignment(s) based on sequence

Paste your sequence(s) here

Sample Input
or upload sequence file (Browse... )
S——

-- OR leave both fields above blank, and --
Retrieve alignment(s) based on coordinates
Sequence coordinates start end end

Gene/region/protein [ Complete [3)

Options

Organism @ HIVI O HIV2 O SIV
Sequence type O nucleotide O protein @ let program decide

Alignment type to use [ 'Web' alignment (all complete sequences) _:]

Delete Gaps and shift sequence toward C-terminus O yes @ no
(protein only)

Display wide output O yes @ no

Calculate frequency by position @ cut-off 95 | %

Include surrounding region ) l)
o
T

" submit )(" Reset )
Se— N




QuickAlign: example of output

m Query peptide:
SLYNTVATL

m Sequence names
include subtype,

Query: SLYNTVATL

Query Length: 9
HXB2 Location: Gag 77-85 = pl7 77-85
Alignment: GAG, 458 sequences

Summatize

Country and year Of Query SLYNTVATL

: X1.KE.9%.025 e
sampling A1l5z 4. s72s3 -
m |dentical sequences S—
are Shown |n red A1T29§9§T203_ RO JE + A

> Los Alamos

QuickAlign: sequence variant
summary

Mutation percentages

Summary for subtype A 100
Variant Count Percent
SLYNTVATL g0 |
. 1 7.83
--------- 0.43
-F- 1 4.35 60 - 56.53
g=
Py 1 4.35 &
2
------- 1 4.35 T
S 1 4.35 o
30.43
-F-A- 1 4.35
20
3.7
Total seguences 23 4.35
Numb of t 0
0 : 8 2 3

No. of mutations

m Variant frequency summary by subtype and all
subtype together

* Los Alamos




QuickAlign:
Frequency by position

Frequency by position Go to top
See full raw counts cutoff: 95%
. . Non-gap/total
Position Percentage and raw count of non-gap (percentage)
1 S: 99.90% (3113) other: 0.10% (3) 3116/3119 (100.00%)
2 L: 98.90% (3068) other: 1.10% (34) 3102/3119 (99.55%)
3 Y: 52.71% (1633) F: 43.77% (1356) other: 3.52% (109) 3098/3119 (99.42%)
4 N: 99.68% (3104) other: 0.32% (10) 3114/3119 (99.94%)
5 T: 92.86% (2887) A: 5.05% (157) other: 2.09% (65) 3109/3119 (99.78%)
6 V: 79.35% (2448) |: 18.15% (560) other: 2.50% (77) 3085/3119 (99.01%)
7 A: 92.95% (2889) V: 6.53% (203) other: 0.51% (16) 3108/3119 (99.74%)
8 T: 72.52% (2254) V: 27.06% (841) other: 0.42% (13) 3108/3119 (99.74%)
9 L: 99.00% (3078) other: 1.00% (31) 3109/3119 (99.78%)
Sequence logo (Subtype: All)
=
B
_8 )
e
a
position » Los Alamos

NATIONAL LABORATORY

Neutralizing Abs: state of the field

Despite 30 years of research, there is no HIV-1 vaccine, but recent developments offer a new
hope for a protective immunization with neutralizing capacity

In addition to the overall genetic variability and recombination events, HIV-1 Env spike
escapes neutralizing antibody response through indels, hyper-variable loops, extensive
glycosylation and conformational masking of vulnerable epitopes

Only 4 (and not very potent or broad) cross-reactive neutralizing MAbs were known for more
than 20 years of HIV-1 research

During last 5 years several dozens of potent and broad NAbs were isolated, based on

- New highly accurate neutralization assays and panels of 100s of diverse HIV isolates

- New techniques to screen sera from many HIV-infected individuals to find elite
neutralizers and clone Abs from their B cells

- Novel Ab selection, screening and isolation approaches, including PCR amplification

from single B-cells, structure-guided Env bait design, new PCR primers to target more
conserved regions of immunoglobulin genes, next generation sequencing etc.

The results of large neutralization panels can allow powerful meta-analyses to find antibody
neutralization signatures and sites of vulnerability

Most studies do not supply sufficient HIV sequence information: large Env panels are
published without accession numbers, with a huge discrepancy in sequence names, making
subsequent signature analysis of even one study difficult, let alone multiple studies

The neutralization panels published as PDF tables, difficult to use

» Los Alamos

NATIONAL LABORATORY




HIV molecular immunology
database

Databases Search Tools Products Publications |

Neutralizing Antibody Resources

Tools

o CATNAP: Compile, Analyze and Tally NAb Panels
Meta-analysis of neutralization panels for HIV-1 neutralizing antibodies.

o HIV Genome Browser
A customization of jBrowse displaying genome and proteome features of HIV, including epitopes and neutralizing antibody

features.

Search interface

* Neutralizing antibody contexts and features
Search for locations of important neutralizing antibody binding sites and other HIV-1 Env features.

Tables

o Neutralizing antibody contexts and features (.xls)
A summary of the information from the search interface above, presented in a single .xls spreadsheet. Each row of the table
corresponds to one residue of HIV-1 Env, and each column represents a protein feature or set of known binding residues of broadly
neutralizing antibodies. Loops and other features of Env are shown in the first 3 columns on the left. The entropy (sequence
variability) of each residue is presented numerically and color coded. Abbreviated references are listed under each column
heading, and full references are on the second page of the Excel file.

o Best neutralizing antibodies
A table presenting the most broadly-neutralizing HIV-1 antibodies, with links to papers, Ab sequences, structures, notes on
breadth of neutralization, locations of Ab contacts or key residues, and heavy and light chain composition.

Last modified: Wed Sep 29 09:44:51 MDT 2010

<

Questions or comments? Contact us at imnmuno@lanl.gov
—

CAINAP
Compile, Analyze and Tally NAb
Panels

CATNAP:
Theoretical approximation

By Peter Hraber

» Los Alamos

NATIONAL LABORATORY




CATNAP

* Inspired by Anthony West (westet al,
Compile, Analyze and Tally NAb Panels PNAS 2013) and inCIUdeS data he
Purpose: To provide easy access to data with HIV-1 including neutralization panel data, .
sequences, and structures, See Explanation collected from published sources
_ , » Designed by Hyejin Yoon, Jennifer
Select by antibody and virus Select by study 5 .
N , Macke, Bette Korber, Karina Yusim
ntibodies Viruses
# of Abs = 82 # of Viruses = 634 (450 segs available)
Wt e ew e %St e we 2 |nterface combines:
10-1074 Donor 17 119 0013095_2_11 c B Yes . AntibOdy-VirUS neutralization data
10-996 Donor 17 119 001428_2_42 C 38 Yes :
10E8 Donor N152 181 0041_v3_C18 C 5 Yes - EnV Sequence data Supel’lmposed
12A12 PSR I (TP VLR S with 1C50 or IC80 values
15e o 109 0260.v5.C1 M 10 Yes - Antibody potency and breadth
Q" [17b A 2 0260_V5_C36 A1 34 Yes : : H
291 100 roe » v . summarized o_ver multiple studies
e o 0439.15.C1 A% es + Alignments and virus data
b ) 0735_v4_C1 AC 5 Yes .
o 1558 1o 0815_v3_C3 AD 36 Yes - Subtype, country, accession,
25 aad o 0907_v4 C12 A 9 Yes ot : :
0 261 519 0921 V2 14 c o ve neutralization tier, virus names
b f(‘m 0984.V2.C2 ¢ 5 Yes - Patient health status, risk factor
1006_11_C3_1601 B 27 Ye .
3694 2 1012 11 TC21 3257 B 27 Y: * AnthOdy data
- Isolation study, donor ID, clonal
Options lineage, Immuno DB records
Retrle‘: (U Antibody details Virus details () Assay - PDB structure’ Ab Sequences
Analyze along withvirus @)1Cso g0 OBoth - Neutralizing antibody features,
sequences | arge sets of data run slowly. Limit the number of antibodies or viruses for quicker response. .
P o contexts and contact residues
) Exclude virses having no sequence data : o
* Analysis per AA position
Submit || Reset Ve .
- AA composition, N-glycosylation
Acknowledgements sites, basic statistics
© This tool was inspired by the research of Dr. Anthony West (West et al. 2013) and includes data he collected from public - What is known about thIS pOSItIOﬂ
sources. in terms of entropy,{unctional
® Tool interface was designed by Hyejin Yoon, Jennifer Macke, and Karina Yusim. . . .
o Additional Resources domain, neutraliz ntibody
O LANL Neutralizing Antibody Resources
© bNAber: Broadly Neutralizing Antibodies Electronic Resource Contethi Ab Com X3 A B mgg
© SCHARP: Completed CAVD Studies Slgnature predlCtIOl’lS
CATNAP * Inspired by Anthony West (Westet al,
Compile, Analyze and Tally NAb Panels PNAS 2013) and InCIUC_jeS data he
‘ _ _ . collected from published sources
Purpose: To provide easy access to data with HIV-1 including neutralization panel data,
L]

sequences, and structures. See Explanation.

Select by antibody and virus Select by study

Studies
# of Studies = 19

Select Name

Andrabi et al. Virology 439:81 (2013
Chuang et al. J Virol. 87:10047 (2013
Diskin, et al., J. Exp. Med. 210, 1235 (2013)
Diskin, et al., Science 334, 1289 (2011
Doria-Rose, et al., J. Virol. 86, 3393 (2012)
Falkowska et al. J Virol 86:4394 (2012)
Georgiev, et al., Science 340, 751 (2013)
Hioe et al. PLoS One 5:10254 (2010)

Huang, et al., Nature 491, 406 (2012

Liao et al. Nature 496:469 (2013

Montefiori CAVD CA-VIMC

Mouquet, et al., PNAS 109, E3268 (2012
Scheid, et al., Science 333, 1633 (2011)
Seaman, et al.,J Virol 84,1439 (2010)
Walker, et al., Nature 477, 466 (2011
Walker et al. Science 326:285 (2009)

Options

Retrieve (*)Antibody details ()Virus details ()Assay
or
Analyze along with virus (@)iC, (0)ICs ()Both

# of Abs tested

18

# of viruses
tested

2
181
118
8

207
244
180
100
181
118
378
119
119
109
“

159

Sequences | arge sets of data run slowly. Limit the number of antibodies or viruses for quicker response.

JExclude viruses having no sequence data

Submit

Reset

Designed by Hyejin Yoon, Jennifer
Macke, Karina Yusim

Interface combines:

Antibody-virus neutralization data
- Env sequence data superimposed
with IC50 or IC80 values
- Antibody potency and breadth
summarized over multiple studies
Alignments and virus data
- Subtype, country, accession,
neutralization tier, virus names
- Patient health status, risk factor
Antibody data
- Isolation study, donor ID, clonal
lineage, Immuno DB records
- PDB structure, Ab sequences
- Neutralizing antibody features,
contexts and contact residues
Analysis per AA position
- AA composition, N-glycosylation
sites, basic statistics
- What is known about this position
in terms of entropy,{unctional

domain, neutralizi ntibody
contexts, Ab coritde¢@SaAMmos

signature predictions




CATNAP: Analyze

CATNAP: IC50/HIV-1 alignment

2 antibodies selected to search

ls\xor:n:::‘::l':?\ HIV Seq DB “: Geometric means {Collapse) ©<0.1 ®<1 <10 ®<50 O>cutoff (ug/ml)
Virus name 10E8 Per study PG Per study
0013095_2_11 0.003,0.013 I o002 0.0 MRVKGILRNYQQWW- IW- - -~ -~ SILGFMW-MLMN- -CNVG- -GNLWVTVYYG\
001428_2_42 1.375% 0.75,2.52 N <0 o2 o2 <0023 MRVRGILRNYQQWW- M- GVLGFMW-MLMI - -CNGV- -ENLWTVYYG\
0077_V1_C16 1.543% 1.19,2 I ¢ o5 0.051,0.691 MRVMGSMRNCQRWW- TW- GILGFMW-MLMT- -CNME- - EDLWVTVYYG\
00836_2_5 0.492,0.329 ESRCOSKI 49,49, 49 MRVRGIRRNYQHWW- TW- GILGFMW-MLMI - -CKGGR - EDLWVTVYYG\
0260_V5_C36 8.598% 8.96,8.25 2.180* 2.18,2.18,2.18 MRVMGIQRNSQCFL-SW- GMLVLG- IMMI - -CSAV- -GNLWVTVYYG\
0330_v4_C3 1.045% 1.27,0.86 I 0.0 -015,0.018 MRVMGMQRNSRHLLLRW- GIRILG-MIMI--CRTA- -GQLWVTVYYG\
0439_V5_C1 1.185% 0.924,1.52 >50* >50,>50,>50 MRVMGIQRNCQHLL -RW- GTLILG-LIII--CSTA--DKLWVTVYYG\
0815_V3_C3 P 0 19,0.618 >50* 50,>50,>50 MRVMGIQMNWQQWW- TW- GILGFW-MLMV--CNGT - -GK-WVTVYYG\
0921 V2_C14 RS 0. 773,1.07 - MRVRGILRNYPQWW- IW- GILGFM- - -MI--CNVV- -GNLWVTVYYG\
1006_11_C3_1601 - e.366 | MRVMGIRRNYQHLW-RW- GIMLLG-ILMI--CSAA- -EK-WVTVYYG\
1012_11_TC21_3257 - 172 | MRVKGIRKNYQHLW-RW- GTMLLG-ILMI--CSAA- -AQLWVTVYYG\
1054_07_TC4_1499 - >50 M-~ - EIRRNYQHLW-RW- GTMLLG-LLMI--CNAA- -EQLWVTVYYG\
1056_10_TA11_1826 - 6.339 M- -~ EIRKNYQHLW-RW- GIMLLMW-LLMS- -CSAE- -EEAWVTVYYG\
16055_2_3 PR ©.571,0.909 I 0 010 -014,0.014 MRVRGILRNYQQWW- IW- GILGFW-VLMI--CN-- - -GNLWVTVYYG\
16845_2_22 I 0 001,0.14 2.380* 2.38,2.38,2.38 MRVRGMLRNYQQWW- TW- GVLGFMW-MLMN- -CNVG- -GNLWVTVYYG\
16936_2_21 RS © - 166,0.321 >50* 50,>50 MRVRGILRNYRQWW- TW- GVLGFMW- - IMS- -CNVV- -GNLWVTVYYG\
2119 - [ — MRVMGIQKNYPPLW-RW- GMIIFW-IMMI--CNA- - -KQUWVTVYYG\
231965_C1 4.232% 8.03,2.23 1.510% 1.51,1.51,1.51 MRVREIQRNYQYLW-RW- GTMLLG-MLMT--YSVA- -EQFWVTVYYG\
235_47 I ¢ 277,0.064 I o 2220 322,0.322 MRVMGIQKNYPLLW-RW- GVIIFW-IMII--CNA---ERLWVTVYYG\
24214 1.207% 1.35,1.08 I ¢ o250 -025,0.025 MKVMGIQKNYPSFW-RW- GMILFMW-IMMM- -CSNA- -TNLWVTVYYG\
247_23 PRSI © - 368,0.378 S o195, 0.195,0.195 MRVRGIKRNYPHLW- IW- GTMLLG-MLLM-SYSAA- -NNLWVTVYYG\
Geometric mean of detected BRZZZNININ e.184
Geometric mean of all  ERSGTNIIN e.695s |
(undetected set to 100)
% detected (detected/total) 98% (178/181) 79% (280/355)
# of viruses found: 359 Download | ization data with virus i i Download | @aa Ona in(Fasta ¢

# of Abs found: 2
# of studies found:6
Chuang2013 Doria-RoseNA2012 Falkowska2012 Huang2012a Walker2009a Walker2011

Antibody contact position(s) (based on HXB2)
(See Spreadsheet of neutralizing antibody contexts and features (.xls) for more information)

o 10EB contacts: N671 W672 F673 T676 W80 K683
® PG9-like contacts:

[ Analyze | HXB2 position | 160 |for Ab
7 )
» Los Alamos

NATIONAL LABORATORY

Automatically submit sequences CATNAP: Analyze

in a batch to the HIV sequence

CATNAP: IC50/HIV-1 alignment Collapse or expand details from individual studies

HXB2
*: Geometric means (Collapse)

©<0.1 ®<1 <10 ®<50 O>cutoff (ug/ml) |

Virus name 10E8 Per study PGY Per study - -1
0013095_2_11 I o - 093,0.013 I < o::.¢-02, <0023 MRVKGILRNYQQWW- IW- SILGFW-MLMN- -CNVG- -GNLWVTVYYG\
001428_2_42 1.375% 0.75,2.52 Y <0 <2 025, 0023 MRVRGILRNYQQWH-Mi - GVLGFW-MLMI - -CNGV- -ENLWVTVYYG\
0077_V1_C16 1.543* 1.19,2 I ¢ 51 0.091,0.091 MRVMGSMRNCQRWH - IW - GILGFW-MLMT- -CNME - -EDLWVTVYYG\
00836_2_5 PRAOZS ©.492,0.329 SOOI 0, 49,49 MRVRGIRRNYQHWH - IW- GILGFW-MLMI--CKGGR-EDLWVTVYYG
0260_V5_C36 8.598* 8.96,8.25 2.180* 2.18,2.18,2.18 MRVMGIQRNSQCFL -Sh- GMLVLG-IMMI--CSAV--GNLWVTVYYG
0330_V4_C3 1.045* 1.27,0.86 N ¢, 0.015,0.018 MRVMGMQRNSRHLL LRW- GIRILG-MIMI--CRTA--GQLWVTVYYG\
0439_V5_C1 1.185* 0.924,1.52 >50% >50,550,>50 MRVMGIQRNCQHLL -RW- GTLILG-LIII--CSTA--DKLWTVYYG
0815_V3_C3 RSO © . 19,0.618 >50% »50,>58,>50 GILGFW-MLMV--CNGT--GK-WVTVYYG\
0921_V2_C14 e ©.773,1.07 - GILGFMW- - -MI--CNWV--GNLWVTVYYG\
1006_11_C3_1601 - 0.366 GIMLLG-ILMI--CSAA--EK-WVTVYYG
1012_11_TC21_3257 - e.172 GTMLLG-ILMI--CSAA- -AQLWVTVYYG\
1054_67_TC4_1499 - >50 GTMLLG-LLMI--CNAA--EQLWVTVYYG
1056_10_TA11_1826 - 6.339 GIMLLW-LLMS--CSAE--EEAWVTVYYG
16055_2_3 NS ©571,0.909 I o1, 0.014,0.014 GILGFW-VLMI--CN-- - -GNLWTVYYG\
16845_2_22 I ¢ ©°1,0.14 2.380* 2.38,2.38,2.38 GVLGFW-MLMN- -CNVG- -GNLWVTVYYG\
16936_2_21 PERET © - 166,0.321 >50% >50,>50 GVLGFW- - IMS - -CNVV- -GNLWVTVYYG\
2119 - [z — GMITFW-IMMI--CNA- - -KQMAVTVYYGL
231965_C1 4.232% 8.03,2.23 1.510* 1.51,1.51,1.51 GTMLLG-MLMT--YSVA- -EQFKVTVYYG\
235_47 I 0 ©77,0.064 P ¢ 322.0.322,0.322 GVITFW-IMII--CNA---ERLWTVYYGL
242_14 1.207* 1.35,1.08 I ¢ 250 -025,0.025 GMILFW-IMMM- -CSNA- - TNLWVTVYYGL
247_23 PSS © - 368,0.378 S 195 0.195,0.195 GTMLLG-MLLM-SYSAA- -NNLWVTVYYG\
Geometric mean of detected BE2ZINIIINN e.184
Geometric mean of all  ERSGTNIIIN e.695 |

(undetected set o 100) > Potency and Breadth of
% detected (detected/total) 98% (178/181) 79% (280/355) . .
neutralization over

# of viruses found: 359 Download | ization data with virus i i Download | @aa (

# of Abs found: 2 multiple StudieS

# of studies found:6
Chuang2013 Doria-RoseNA2012 Falkowska2012 Huang2012a Walker2009a Walker2011

na in| Fasta

Antibody contact position(s) (based on HXB2)
(See of izing antibody contexts and features (.xls) for more information)

 10E8 contacts: N671 W672 F673 T676 W680 K683
© PG9-like contacts: N156 N160 1165 G167 K168 V169 Q170 K171 Y173

| Analyze | HXB2 position 160 |for Ab[ PG9 )
=T~ A
 Los Alamos
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MRVKE - - -KYQHLW-RWGW - - -RWGTMLLG-MLMI - -CSAT - -EKLWVTVYYG\




Automatically submit sequences CATNAP: Analyze

in a batch to the HIV sequence

*: Geometric means (Collapse)

Exj
More virus info iff HIV DB

Virus name 10E8 Per study
0013095_2_11 D ¢ 023, 0.013
001428_2_42 1.375* 0.75,2.52
0077_V1_C16 1.543% 1.19,2
00836_2_5 ROz ©.492,0.329
0260_) 8.598* 8.96,8.25
9330_V4_( 1.045* 1.27,0.86
0439_v5_C1 1.185% 0.924,1.52
0815_V3_C3 P 0 19,0.618

0921_V2_C14
1006_11_C3_1601
1012_11_TC21_3257
1054_07_TC4_1499

1056_10_TA11_1826

BSOS ©.773,1.07

PR7ZGX ©.571,0.909

16055_2_3

16845_2_22 I ¢ ¢01,0.14
16936_2_21 ST © - 166,0.321
2119 -

231965_C1 4.232% 8.03,2.23
235_47 I ¢ 277,0.064
24214 1.207% 1.35,1.08
247_23 PESTEE ©-368,0.378

Geometric mean of detected BRZZZNININ

Geometric mean of all  BREGTNIN
(undetected set to 100)

% detected (detected/total) 98% (178/181)

# of viruses found: 359

CATNAP: ICs50/HIV-1 alignment

PGY Per study

[ RS
_<a 023,0.023,<0.023
N ¢ .51, ¢.091,0.091
ORI .9, 49
2.180* 2.18,2.18,2.18
I ©-o:¢,0.015,0.018
>50*% >50,>50,>50
>50% 558,550, >50

>50
6.339

©.014,0.014,0.014
2.380* 2.38,2.38,2.38
>50% 550,550

AL A—

1.510* 1.51,1.51,1.51
T ¢ 322,0.322,0.322
R ¢ 25 ¢.025,0.525
PEISSS ©.155.0.155,0.195

Collapse or expand details from individual studies

<10 ®<50 O>cutoff (ug/ml)

MRVRGILRNYQQHW-M -
MRVMGSMRNCQRWW- IW -
MRVRGIRRNYQHWW - W~ ~GILGFW-MLMI - -CKGGR - EDLWVTVYYG\

~GMLVLG-IMMI--CSAV--GNLWVTVYYG\
-GIRILG-MIMI--CRTA--GQLWVTVYYG\

MRVMGIQRNSQCFL -SH-
MRVMGMQRNSRHLL LRW-
MRVMGIQRNCQHLL -RW~
MRVMGIQMNWQQWH - IW -
MRVRGILRNYPQWH- IW-
MRVMGIRRNYQHLW-RW-
MRVKGIRKNYQHLW-RW-
M- - ~EIRRNYQHLW-RW~
M- -~ ETRKNYQHLW-RW~
MRVRGILRNYQQWH-IW-
MRVRGMLRNYQQWH - IW-
MRVRGILRNYRQWH-IW-
MRVMGIQKNYPPLW-RW-
MRVREIQRNYQYLW-RW-

~GILGFW- - -MI--CNW--GNLWVTVYYG\
~GIMLLG-ILMI--CSAA--EK-WVTVYYG\
~GTMLLG-ILMI--CSAA--AQLWVTVYYG\
GTMLLG-LLMI--CNAA- -EQLWVTVYYG\
~GIMLLW-LLMS--CSAE- - EEAWVTVYYG\
~GILGFW-VLMI--CN----GNLWVTVYYG\
~GVLGFW-MLMN- -CNVG- -GNLWVTVYYG\
~GVLGFMW- -IMS - -CNWV- -GNLWVTVYYG\
~GMITFW-IMMI--CNA---KQMWVTVYYG\
~GTMLLG-MLMT--YSVA--EQFWVTVYYG\
MRVMGIQKNYPLLW-RW-~ -GVIIFW-IMII--CNA---ERLWVTVYYG\
MKVMGIQKNYPSFW-RW-~ -GMILFW-IMMM- -CSNA- - TNLWVTVYYG\
MRVRGIKRNYPHLW-IW- ===~ =~~ GTMLLG-MLLM-SYSAA- -NNLWVTVYYG\

e.695
oo > Potency and Breadth of

data with virus i

Download |
# of Abs found: 2
# of studies found:6

Chuang2013 Doria-RoseNA2012 Falkowska2012 Huang2012a Walker2009a Walker2011

Antibody contact position(s) (based on HXB2)

(See Spreadsheet of neutralizing antibody contexts and features (.xls) for more information)

<«—— Contact positions

® 10E8 contacts: N6
© PGY-like contacts: N

F673 T676 W80 K683
N160 11¢

| Analyze | HXB2 position 160 | for Ab[ PG9  + )

173

neutralization over
multiple studies

Download | @aa (na in| Fasta

)
» Los Alamos

Pick Ab and click on contact position to analyze , or enter your'owri‘position™"

Analysis at HXB2 position 160 for Ab PG9 HXB2 :
[EKGEIKNCSFNISTSIRG-KVQKEYAFFYKLDIIPIDN--------------~ DTT
Amino Acid Counts L “““ ; sg ““““ 17& “““ . L ““““““““““ -
# for # for Fishertest|, @~ Y-------lb@----m--nd/BmmmmmmdBUm o mmm i m e
L Count detected detected | p-value
N 208 175 3 1.187e-09 "YKEDIRNCSFNATTEVKD-KKQKVHALFYRLDIVPLNKRNSSESEEEN- - - -SSE
X 3 2 1 0.5149 NGDEMKNCSFNTTTEIRD-KKQKAYALFYRLDLVPLERENRGDSN- - - - - - -
K 3 0 3 0.009233 i TSNEMKNCSFNITTEIRD-KKKKESAIFYKLDVVPLDGNGNNSG- - - - - - - -
b 3 0 3 0.009233 STYESMKNCSFNTTTELKD-KKQSVYALFYRLDIVPLNN- - - - - === === - -
S 2 0 2 0.04476 WMEGEIKDCSFHVTTELRD-KRQKVHSLFYRLDIVQINSSQT - -~ - -------
Y 2 0 2 0.04476 YTRDELRNCSYNMTTELRD-RRQKVFSLFYRLDIVEIENNRTNNRT -
R 2 0 2 0.04476 JTENERKNCSFNITTELRD-KSKQVYSLFYRLDIVPIDGSDNSSD------- -
m 1 0 1 0.2133 ISTADMKNCSFRVPTAIRD-RKQKVYSLFYRLDIVQIDKKKNDSNNS - - - - - - NIT
- 1 0 1 0.2133 - -~ IMTNCTFNTTTELKD-KKRKASASFYRLDIVPLNGDSNGS - - - - - - - - -
Total 25 177 8 IDKGEMKKCSFNITTSIRG-KMQKEYALFYKLDIVPIDNGKNDS - - - - - - - - -
70 309 130 (ESGEIKNCSFNITTSVRD-KVQKEYALFYKLDIVPITN- - - === nnnn--
Grand total | 355 IDPGEIKNCSFNIATPIKD-KRHQEYALFYKSDVVPIDEDN - - - === - == -- -
1EKGEIKNCSFNITTNIRD-KYQKAYALFYKLDVVPIDDDNATGNN-
N-glycosylation Motif Counts "NGEEIKNCSFNATTEIRD-KKQKVYALFYRLDIVPLEEERKG- - - - - - - -~
ST | Count | ¥ for # for Fisher test ‘DMGEIKNCSFNTTTELID-KQKKVHALFYRLDIVSLEKDNSSKKND- - - - - - SNE
detected | undetected | p-value INVEEMKNCSFNTTTELRD-RKQTVYASFYKLDIVPLNENKST - - - - - === - - SSE
g+ 204 | 174 30 3.671e-11 MEGEIKNCSFNMTTELRD-KNQKVYALFYRQDVIQNGNN- - = - - = === === = NSS
g- 20 3 17 2.086e-10 \PEAGMKNCSFNITTEVKD-KKKLVYAHFYNLDWQLDG- - - = = = === === - - NTN
- 1 1 1QGEEMKNCSFHVTAELRD-KRKNEYALFYRQDVVQINET - - - = = = = = == - - - DNS
Total 25 177 48 IMKGEITNCSFNMTTELRD-KKQKVSAFFYRQDVVPVNSNQ- -DNS
no seq 130 iNTEDMKNCSFNITTIVRD-KKKQEYALFYRLDIVEINP- - - -~ === === - -~ NDT
Grand total | 355 PN m..m-.-n(m AR AL A I T IR IR ren
About this position N\
Position: Env 160 (193 in alignment above) \
Entropy, M group: 0.401 Position highlighted
Functional domain: gp120 (Kwong2000), V2 (Leonard1990)
Antibody features of this position

West2013)

(For more information, check Neutralizing Antibody Contexts & Features)

Mutation affects PG9-like Ab sensitivity: Loss of glycan confers resistance; PG9-like class includes PG16, PGT141, 145, CHO1-CHO04 (V1V2 glycan, Doria-RoseNA2012)
PG16 signature predictions: PG16: glycosylation at N160 is associated with increased susceptibility to neutralization; intermediate quality of support. (V1V2 glycan,

PG9-like contacts: PG9 glycan contact; PG9-like class includes PG16, PGT141, 145, CHO1-CHO4 (V1V2 glycan, McLellan2011)
PG9 signature predictions: PG9: N160 is associated with increased susceptibility to neutralization; intermediate quality of support. (V1V2 glycan, West2013)




Antibody information

CATNAP: Ab info

Number of antibodies: 2

Download

(®antibody aa sequences |

_antibody na sequences in | Fasta

Download | table below

Clonal Isolation SouEliEh
Antibody Structure Donor antibody Heavy chain Light chain
lineage  paper
feature
JN201897
Synthetic construct isolate PGT125 anti-HIV JN201914. . . N .
i immunoglobulin heavy chain variable region gene Homo sapiens isolate PGT125 anti-HIV immunoglobulin
Donor © PGT121-123, N ! light chain variable region mRNA, partial cds
PGT125 PGT128 Walker2011 125128,  Partial cds
36 130 and 131 QSALTQPPSASGSPGQSI‘l‘ISCNGTATNPVSWYOQFPDKAPKLIIFGVDK
12V alC 191 QSQLOESGPRLVEASETLSL! YFWGWVRQAPGKGLEWI TASLTVS vye FGGGT
GSLSHCQSFWGSGWTFENPSLKSRLTISL 'KNQVFLKLTSLTAADTAT prvy,
YYCARFDGEVLVYNEWPKPAWVDLWGRGIPVTVTVSS
o JN201899 JN201916
o PGT127 W Homo sapiens isolate PGT127 anti-HIV immunoglobulin Homo sapiens isolate PGT127 anti-HIV immunoglobulin
-222228 [ heavy chain variable region mRNA, partial cds light chain variable region mRNA, partial cds
poTz7  Complexed Donor poring walkerzot1  130and 131\ < p o . =
with 36 o PGT127/ POLOESCE SETLSL T QSALTQ] ITISC IYEVNK
RLTSVTAADTAT TVSGL v
pEnG) PGT128 ,‘ Tvss XL o
4
\
Description  PGT121-123, 125-128, 130 and 131
Antibody class V3 glycan
Reference  Walker2011
L|n tO Type antibody
structure MAb name  PGT121 PGT122 PGT123 PGT126 PGT126 PGT127 PGT128 PGT130 PGT131  (Click MAb name to
. t to Immunology DB notes
in PDB o oo )
::: Feature | AA | Entropy Annotation
301 gp120, N | 0261 N-linked glycans in positions 332 and/or 301 were important for neutralization by PGT MAbs
V3 loop i 125-128, 130, and 131
N-linked glycans in positions 332 and/or 301 were important for neutralization by PGT MAbs
332 | gp120 | N | 0.904 | 455 428,130, and 131, this glycan is also critcal for PGT 121-123. Alamos
Important position(s) with Hxb2 amino acid: N301 N332 b LABORRTORY

Virus information

Number of viruses: 14

CATNAP: Virus info

Automatically submit all selected sequences in a batch to the

((Download | table belo/HIV sequence search interface

More info in HIVSequence DB

Virus name Subtype Country

216_F2_E3 5 A1C
231965.C1 D
231966.C2 D

234_F1_16_57 C

235_47 02_AG
242_14 02A1
246_F3_C10_2 AC
246F_C1G E
24723 DU
249M_B10 C
25710243 C
2571124 C
25925222 C
26191.2.48 C

q Days
Patient Days from Seq LANL
health infect'i:on s i Fiebig Risk factor Accession Tier  Alias HIV DB name i e
TANZANIA 6 Heterosexual HM215277 216_F2_E3_5 Yes
acute 231965,
UGANDA  {te S early 1or2 0361079 2 534902 g 23196501 Yes
UGANDA  2cute early 1or2 JX512899 2 231966_C02 231966_c02 Yes
infection
TANZANIA early 5 Heterosexual HM215278 234_F1_16_57 Yes
Sequence does
not match
accession. This
sequence/clone
Not was the one
CAMEROON 6 Recorded  EUS13195 2 235 235 Yes usedin
neutralization
. studies but it
Link to the sequence record  hasnot yet
H been deposited
i|n the HIV Sequence DB o Canbaak
CAMEROON 6 EU513188 ::2 242 242 Yes
TANZANIA 6 Heterosexual HM215279 246_F3_C10_2 Yes
acute IM246,
ZAMBIA iRfaction early 2 Heterosexual FJ496194 2 246F IM246F_fIDS Yes
Not
CAMEROON Recordeq  EU683891 2 247 247 Yes
ZAMBIA f:;’::hon early Heterosexual EU166862 2 249M ZM249M_080503_SGA_B10 Yes
INDIA acute 45 5 Heterosexual EF117271 '8_ 25710 HIV_25710_2 Yes
infection or2
INDIA  2cute 45 3 Heterosexual EF117272 'B_ 25711 HIV_25711_2 Yes
infection or2
INDIA acute 45 3 Heterosexual EF117273 '8 25925 HIV_25925_2 Yes
infection or2
INDIA e 45 3 Heterosexual EF117274 2 26191 HIV_26191_2 Yes

infection




- CATNAP: Assay info

Number of antibodies selected: 82 (10-1074, 10-996, 10E8, 12A12, 15e ...)
Number of viruses selected: 14 (216_F2_E3_5, 231965_C1, 231966_C2, 234_F1_16_57, 235_47 ...)
Number of studies selected: 0

Number of data found: 349

Download | table below with additional virus info

Hide virus info

Mean Mean

icso '8 icgo
\ 231965_C01, Mouquet, et al., PNAS N

10-1074 231965.C1 D 2 UGANDA  JQ361079 231965 109. E3268 (2012 >50 50

y Mouquet, et al., PNAS N
10-1074  231966_C2 D 2 UGANDA  JX512899 231966_C02 109, E3268 (2012 >50 50

Mouquet, et al., PNAS
10-1074  235_47 02_AG 2  CAMEROON EU513195 235 109, E3268 (2012 0.05 0.050

y Mouguet, et al., PNAS
10-1074 246F C1G  C 2 ZAMBIA  FJ496194 246F, ZM246 1 0=cora 0 0.022 0.022

v Mouguet, et al., PNAS
10-1074  249M_B10 ( 2 ZAMBIA  EU166862 249M 109, £3268 (2012 >50  >50

231965_C01, Mouquet, et al., PNAS
10-996  231965.C1 D 2 UGANDA  JQ361079 231965 109, E3268 (2012 >50 >50

Mouquet, et al., PNAS
10-996  231966_.C2 D 2 UGANDA  JX512899 231966_C02 109, E3268 (2012 >50 >50

. Mouquet, et al., PNAS
10-996 23547 02_AG 2  CAMEROON EU513195 235 109. E3268 (2012 0.128 0.128

v Mouquet, et al., PNAS
10-996  246F_C1G C 2 ZAMBIA FJ496194 246F, ZM246 109, E3268 (2012 0.092 0.092

Mouquet, et al., PNAS
10-996  249M_B10 C 2 ZAMBIA  EU166862 249M 109, E3268 (2012 >50 >50
Chuang et al. J Virol. 2.23
231965_C01, 87:10047 (2013) .
JQ361079 o
231965 Huang, et al., Nature 8.03
491, 406 (2012 :
Chuang et al. J Virol.
87:10047 (2013 0:064
Huang, et al., Nature
491, 406 (2012) Ly
Chuang et al. J Virol. 1.08
: L
87:10047 (2013 1.207

)
Huang, etal., Nature 4 35 SAIamos
491, 406 (2012 INAL LABORATORY

Antibody Virus Subtype Tier Country Accession Alias Reference 1C50

10E8 231965_C1 D 2 UGANDA 4.232

10E8 235_47 02 AG 2  CAMEROON EU513195 235

0.070

10E8 242_14 02A1 lEZ CAMEROON EU513188 242

Neutralization panel: looking forward

Neutralization data from many more studies, particularly 1C80
values.

Additional measurements of neutralization and antibody
binding.

Alignments of antibody variable domain sequences.
Signature analysis results using collected data.
Autologous neutralization data for studies with multiple HIV

sequences and multiple antibodies isolated from the same
donor.

» Los Alamos

NATIONAL LABORATORY




ELF

person with known HLA type, enter:
The peptide that reacts with CD8+ T-cells

If you have a peptide that reacts with CD8+ T cells from a

The HLA type of the person with the reactive CD8+ T cells

ELF will help identify the possibly reactive epitope by

Highlighting appropriate HLA anchor motifs in the peptide

Aligning all known epitopes embedded in the peptide from the
database to your query sequence, with links to epitope entries

Finding potential epitopes based on Immune Epitope Database
(IEDB) binding predictions http://www.immuneepitope.org/

Other useful information provided:
Genomic location of your peptide

Database records for known CTL epitopes in this region,

regardless of HLA.

+ Los Alamos

NATIONAL LABORATOR

ELF
Epitope Location Finder

Purpose: search a submitted protein sequence for (1) known epitopes from our immunology databases, (2) epitopes predicted by
consensus binding motifs, and (3) epitopes predicted by the IEDB binding algorithm. For details see ELF Explanation.

Input
Paste protein sequence | DTVLEDMNLPGRWKPKMIG <50 amino acids, raw format

Options

Show known epitopes @ from CTL and Helper databases

Find potential epitopes # based on anchor residues

Choose HLA(s! By genotype By serotype
(Class | and Class II) A*3004 A33(19)
A*3101 O AB9(28) O
Use control-click for multiple A*3201 A68(28)
selection A*3303 A30(19)
A*6601 A66(10)
A*6801
A*6802 A2

Find potential epitopes ¥ based on IEDB binding predictions

Choose HLA(s) or MHC(s)

(synchronized with genotype ::2 lclla“ ]
selections above) \,ce)
0
A*6613 DRB3+0301
A*6614 DRB3*0303
A*6615 DRB4*0101 0
A*6801 . DRB4*0103
A*6802 DRB5*0101

Animal MHC Class | Animal MHC Class Il

chimpanzee 0 mouse
Patr-A*0101 H2-1Ab
Patr-A*0201 H2-1Ad
Patr-A*0301 H2-IEd

Patr-A*0302
Patr-A*0401
Patr-A*0402

@ Show 1 | best binder(s) per MHC ///

(O Show below 20 percentile rank (1-100) per MHC

Display binders

E-mail result [ Predictions are slow. For more than a few HLAs/MHCs, we recommend e-mailed result.

Submit Reset

HLA selection is
synchronized between
2 analysis options

You can choose how many
top binders to show per
MHC, or use a binding
percentile rank cutoff

» Los Alamos

NATIONAL LABORATORY




ELF results 1:

Epitopes from our CTL database aligned to your query sequence

Bold red letters indicate residues that differ from the query sequence. The symbol < means the HLA of the epitope matches one
of your submitted HLAs. Click on the epitope to see full database entry. Click on “align" to align the epitope to the sequence
database via QuickAlign.

Epitopes shown here are completely within the bounds of your query. Epitopes that overlap the ends of your query are included in
the "View database records" links above.

this alignment in format | table -+
DTVLEDMNLPGRWKPKMIG

DTVLEEMNL A*6802 -«

DTVLEDINL 3*680

DTVLEEWNL A*6802 (

DIVLEEMNL 268 [HTTY

Clicking on an epitope takes you to respective
CTL or Helper epitope Database entries

DIVLEEMNL A28 [P

DIVLEDMNL e
EEMNLPGREd
EEINLPGKW B44 BN
EEMNLPGRW B*4402 [ppe
EEMNLPGRW B*4403 [ppe
EEMNLPGRW B18,B40,B44 [P
EDMNLPGRW m
EEMNLPGRW B*44 [ppee
EEINLPGKW 5«4403
EEMNLPGRW

LPGRWKPKMI Cw3  [PIRTY

LPGRWKPKMI B7

e D
» Los Alamos

NATIONAL LABORATORY

ELF results 2:

Potential epitopes based on anchor residues

These peptides have C-terminal anchor residues, highlighted in blue, and internal anchors highlighted in magenta. These anchor
residues match one or more motifs associated with the submitted HLA.

this alignment in format [ table B

DTVLEDMNLPGRWKPKMIG
DTVLEDMNL (A*0205 ........ (L)
DIVLEDMNL (A*6802 .[TV]...... [VL])
TVLEDMNLP (A*0206 .[VQ].uuuuns )

LEDMNLPGR (DRB5*0101,DRB5*0101 [FYLM]..[QVIM]....[RK])

» Los Alamos

NATIONAL LABORATORY




ELF results 3:
Potential epitopes based on IEDB database MHC binding
predictions, by Alexander Sette’s group

Potential epitopes based on IEDB binding predictions

Top binders for each MHC are highlighted in blue.
Prediction method: IEDB recommended

Low percentile = good binders

Show up to 1 binder(s) per MHC

Class |

Selected allele(s): A*6802, B*1501

Download ) this alignment in format | table f 3]

DTVLEDMNLPGRWKPKMIG (Click MHC to see full list of IEDB predictions for that MHC)

DMNLPGRW B*1501 6)
pE S N Clicking on MHC links to the full list of IEDB
predictions for that MHC (see next slide)

Class Il

Selected allele(s): DRB5*0101

Download ) this alignment in format | table r:]

DTVLEDMNLPGRWKPKMIG (Click MHC to see full list of IEDB predictions for that MHC)
TVLEDMNLPGRWKPK DRB5*0101 (17.17)

« Los Alamos

NATIONAL LABORATORY

ELF results 3:
Potential epitopes based on IEDB database MHC binding
predictions, by Alexander Sette’s group

IEDB Analysis Resource

J Home ‘ W ‘ Example l [ Reference ‘ l Download ‘ [ Contact ‘

MHC-I binding predictions - Prediction Results

Input Sequences

(#] toms | Segumace |

1 sequence 1 DTVLEDMNLPGRWKPKMIG

Prediction method: IEDB recommended | Low percentile = good binders
Check to expanded the result: O

I O e .
8

HLA-B*15:01 1 6 13 DMNLPGRW NetMHCpan 26

HLA-B*15:01 1 3 13 11 VLEDMNLPGRW NetMHCpan 27

HLA-B*15:01 1 3 1 9 VLEDMNLPG  Consensus (ANN,SMM,CombLib_Sidney2008) 27.60

HLA-B*15:01 1 8 17 10 NLPGRWKPKM  NetMHCpan 31

HLA-B*15:01 1 7 17 11 MNLPGRWKPKM | NetMHCpan 35

HLA-B*15:01 1 2 9 8 TVLEDMNL  NetMHCpan 36

HLA-B*15:01 1 2 " 10 TVLEDMNLPG | NetMHCpan 47

HLA-B*15:01 1 4 1 8 LEDMNLPG  NetMHCpan 48 .Alamos

IAL LABORATORY




Mosaic vaccine tools

Mosaic Vaccine Designer: The Mosaic Vaccine Designer will generate candidate
vaccine protein 'cocktails' that optimize coverage of potential T-cell epitopes
found in a given background set of protein sequences.

Epitope Coverage Assessment: Alignment independent “n-mer” coverage of
sequences by vaccines or peptides.

Positional Epitope Coverage Assessment: Alignment dependent coverage of
sequences by vaccines or peptides.

» Los Alamos

NATIONAL LABORATORY

Mosaic Vaccine Designer

HIV sequence database

DATABASES  SEARCH AUGNMENTS  TOOLS PUBLICATIONS  GUIDES T
Input: protein sequence set for a target
population, does not need to be aligned.

Mosaic Vaccine Designer

Number of mosaic proteins in the set.

Epitope length.

Epitope Length (8-12) 9

Rare Threshold |3

Paste fixed sequences

Or upload fixed sequence file Bowse.

» Los Alamos

NATIONAL LABORATORY




Input

Use output from MakeVaccine tool

Provide a job number to access output from the Mosaic Vaccine Designer tool:

OR

Provide input sequences

Paste antigen protein
sequence(s):
[Sample Input]

upload more [ + ] antigen sequence files

and/or upload as files:

Paste test set protein
sequences:

upload more [ + ] test sequence files
and/or upload as files:
Options

Send results as an email instead of displaying in browser
(useful in case of a browser time-out): !

Nominal epitope length: g
Maximum amino acid mismatches to score (range from 0):

Minimum number of occurrences of a potential epitope
in viral protein set to consider for coverage:

Precision to use when reporting coverage: 4 decimal places
Advanced Options
Upload file of grouped sequence names
Report on subsets defined according to first character(s) in sequence names

Submit ) ( Reset

Epitope Coverage Assessment - Epicover

Input:
Vaccine set

Test set

Can report on
subsets defined
according to the
first several
characters in
sequence
names or
user-defined
subsets

» Los Alamos
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Epicover output

vaccine set subset subsetcount Off-by-0 Off-by-1 Off-by-2 rare(<3,>1) unique absent
vaccine_set_from_user  Total 63 0.6615 0.8914 0.9660 104 114 334
vaccine_set_from_user A 1 0.7232 0.8429 0.9935 47 36 334
vaccine_set_from_user B 11 0.6378 0.8845 0.9755 25 19 334
vaccine_set_from_user Cc 35 0.6921 0.8994  0.9637 51 45 334
vaccine_set_from_user D 4 04217 0.7546 0.9443 4 9 334
vaccine_set_from_user F 1 0.5300 0.7800 0.8600 4 5 334
vaccine_set_from_user G 1 0.2597 0.7792 0.8312 0 0 334

0.8 4

0.7 4

0.6

0.5 4

Coverage
(mean per sequence)

0.4 -

0.3 4

0.2

0.1

Total

» Los Alamos
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Positional Epitope Coverage Assessment -

Provide a job # from
Mosaic Vaccine Designer:

Paste antigen protein set
or peptide cocktail:
(alignment not required)
Sample Input]

and/or upload antigen
file(s):

Test set proteins
Paste ALIGNED test viral

protein set:
Sample Input]

or upload an ALIGNED test
proteins file:

Posicover

(Only the antigen set is used. Provide the ALIGNED viral test set below)
AND/OR

Input:

Vaccine set
ALIGNED test
set

upload more [ + ] antigen files

Browse...

Browse...

» Los Alamos
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Matched 9-mers

Examples of Posicover outputs
Missed 9-mers

08

06 |

Matched 9-mers.
(proportion of total sequences)

04

02

08 It

06

Missed 9-mers
(proportion of total sequences)

04

02

0

200 250 o = 200

Alignment positions
9-mer coverage by position

vaccine_set_from_user Ranked 9-mer coverage

T T vaccine_set_from_user

Coverage

Coverage

100 150 200 28 0 50 100 150 200 250
Alignment positions Alignment positions (ranked by coverage)
total 9-mers exact malch m— total 9-mers exact match w—
. - up 1o 7/9 match Upper bound: 3 antigen(s)
up to 7/9 match Upper bound: 3 antigen(s) Up 10 &/8 match Upper bound: 4 antigen(s) —--e

up to 8/9 match Upper bound: 4 antigen(s) «=-=-=




Examples of
Posicover outputs

| I

2 bl sl ]

User’s sequence
alignment:

emmnh eline
o

Each aais
represented as a
single-colored
square

..-lIi'.!L. L

« Los Alamos
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= L ]
Examples of B =
Posicover outputs | =iE =
S =
N i =
Each amino acid is colored | 2E =
according to the | B -i
set of 9-mers that contain it: = - =
= o
Yellow: all 9-mers that overlap with 2 ' 2 =:—=:—=|§
amino acid are perfectly matched in a test i ==
vaccine set; = ==

WIEE T R

i\

Increasingly red: fewer and
fewer matches in the overlapping set of 9-
mers that span the amino acid;

([

T

Black: amino-acid residues that are not
included in any vaccine set

01234567829
unique 9-mer counts

AR e b b st e 1 0 e e i o1

| UL T NN ALY TN

LREA RN LR WA e 0 TR BT AR

:lm;'u.l'iruw'wwmmﬂmmw
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Please leave any comments or
suggestions with us:

* Los Alamos




